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(54) [fBWO«#] tfc^&jtf^XisJctWE-OfKfe 


(57) mm] 

fc^7^fiT-*ot, €©«±Ji£, CVD att«tDBt«- 

*ttt:j;»)S)^iyfcX« (Cu kaflO @#H;::fco-t> '> 
&< tfcSSUffi^flcHiA 5 3.5A, 1.9A£**[H]3rfc: 

3# 3.5A©!sl#f&g© l/10W±"C*oT, *©^* 
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1 

[*SfF»5R©©ffl] 

[»*JH 1 ] 'PK < t fcJtffltc 1 WICWMS b 
fe*7^Sf*oT, -£©g±Jl{C, CVD i£{C«t»)8gft 

mate,*; SSQ^bfcXgg (Cu kai&SQ EHffcfc^T, & 

mmmmdrntfi 3.sa, i.9A©'i>&< fct>2#;W£5fe 
■<?iH]#f t?-*£wu dffi i.9AcDt:-^iS^-r^-r[Hi 

f¥fflft*rr*cfc*«f«fc-r«*iiWBfiR*7^. 10 

[»5(<JB2] iKJlffilglBldffitifc^T, 1.7A, 1.5 
Atc(Hl#f t:-*£*-f £C i:*^i:-r-5lf^iM 1 S« 
©&JBUfcJ5K#7X 0 

[ m&m 3 ] §t;RJg 1 £ fc ti 2 IB® cD&MffJfiK* ^ * 

£#cflSJBJ5E:tf^;2©S!*£o 20 
*Wb^$l£0.1 ~10kPa , &Sil£: 3 ~40kPa , atpozk 
3 I3«fflteJBI7f$/jK:# 7 X ©®i?£o 
[0 0 0 1] 

~tZo 30 
[0 0 0 2] 

)"6©ji^;v^f— ^Yb^6«jJi*;i'^ : — {c^^TK-fbj§5cft 
?L*t#£l;, ^ne>S^ (e-) % IE?L (h+) 4*, -£©* 40 

[0 0 0 3] *fc»{b*-* >**fta&*fcfiflRt-«;&ac 

ttftiHRfclMru lra^fiaK-r-5^;wy;ui£. 5^*>© 

jsaui-rscvD m (ttEas, atcvo s& % t-^x^ 
cvd &«) ftiftffto, **i6*a**a^»ffl$n-c^ so 


ftfflW- 1 1 -7 9 7 8 8 

2 

So 

[0 0 0 4] imf&£ftfc:tf^;*gffc3i®{c. Kfb^* > 

-30771 ^£$g rMSU^^XCligSj , *j«taf« 
SIB57-47137 rj|M9S«3tf ^^©Rfi^ajj 

— TZZt-tfimntZtLT^Zo K7-*>77U:3*> • * 
U-h-fb^^X7-U-iS(c«t!9^M-r-5fc, saia^s? 

[0 0 0 5] SftS@(c«{|ffl*Wt SlWb?-* > 

^fb^*>^©7te^©3|&^£S£L£t>©£a 
Stc^frLTsyHU 3tt<t t) fifties ftfc3fcM«EcD<^ffl 

[0 0 0 6] 9 - 920 r*)iai|tlifcf 

mt=f-$>m {7-r#— yMr-don s (200) , (211) 

®^U^©^Sffltc:Xi^[HJ*f^a^^5:v^ci:) , iS^fb^ 
^>flM*^fv^^©S«(-M-rci:, ^-^><b^»«P« 
a#±tc^7-u— iS^tj; t»SE-Ti:h 

-So ftlUTCffl^^T-ttiSgS-fb^^T-s 3fM©3feM 

^ffl £*#is ^ t. © i: mm * ti ^ o 

[0 0 0 7] 

*Et®<b7 c ^>»)^*jBfi£-r-st)©T% m^a-m&t 
(dm m * -r -5 *» © t- & -& o 

[0 0 0 8] 

[Wffl*^-rSfe*!)©^S] ^BJli»K^^ 7 7 
tSU 'J>^< fc^n-Hfc lfel±©«flg^fiE*Ufc^7 
x«-cfeo-r, ^©g±^tc, cvd i£tc«fc»)ffiltttt;**i 
fc^b^^>^iM^WU K^b^^viSM* 5 . ^«tc 
iOSfl^UfcX^ (Cu kam) MVrlz&^X, t&Ekms 
mdm& 3.5A, 1.9A©^< i:^ 2 (CSfe^Stff 
tr--^£#u dffi 1.9A©hr-^B5$T-^-TlHl*f^iS 
*s 3.5A©H]Sf^JK© l/10fe*±T-;fcoT, Tt^^^U^ 

-tc «t 0 KYbiiTc^ffl $:»s-r -a t z zoytMtmmz 


(3) 

3 

ffiPtS^dffikliJUTx 1.7A, 1.5At:ll*f t-^**r 
[0 0 0 9] *&Hm±M©&IByfcj&#7X©®i 

[0010] ±§3ti5V>T± QftmiZlt, SffiCVD &IZ 
ij^T, KJfott#X#, ?-*>fls£*j*0.1 ~10kPa , 10 
&Jg£3~40kPa % ^OTk^^O.lkPaWTtD^jET-^- 
tr©**^,, 

[ooii] 75c*>. xm\°iVTic&ux, m^+km^ 

b50~60kV, 100~^WmAgiKCDX^ ( CuKa&l) Sffl 
l\ if{m«£fcS~10° %%LX U y K f(Sl* 'J 

* h£ 1/2° BU^ilLTffl^f SCi:**, < — 

[0 0 12] 

7D- hi£§SMKt::J;£i;C3©1£#^X (7D-FS7 20 
I V CVD i£ (^(C^aCVD i£) tc<tt> 

-&-Ct)750 ,, CW.±©iajgT-{i*^^(4fll^5fe*T*^ 
^u-^-r<^SfctofiEMX|itt 750°CWTT-fTd©*i 

;1/*>£>'J>&< 5 mW±TSfE©«J^A j aiS bt><, 30 
[0 0 13] &:fc\ ©ffCVD J£fc;feivr> iiiHEKJf&ttJtf 
7-*>&mfc-&m*0A ~10kPa N <fct>8 : £b< 
lil~5kPa, K^S3~40kPa «fc t> b < l*10~36 
kPaC*^TJte»«JSttt:S*, flH©3£g 
*~ t?©BM£f#3;: fc*, Kim&{bt£S 

&fb^* ?;iT-iigg3® 

RT-feSi:, 3l*bS<, *&©JS;^tt*>it:*;-f £>© 
r% mib, <fc *)& $ b^3EHF*ncg«>.5^£-e&.5 0 £ 

situ stzs *)\<&^<DmAm&r-t>z.>r— 

ba^©-t?, O.lkPaWTO^-jEii-r-S©^* b<, J: 
»3MSb<tt0.01kPa WTiitSfeCt-fe^. 
[0 0 14] 7D- h^^^©SJjgxST-5tf^^^ffi(c 
$Yb^*>£/jKlB|-t3S!l©#i££: LX\±xy\s-&t>$> 

T-CVD i£k:«totfiEMbfc^b^^>tc:tt> ^bi^M 
[0 0 15] fi£MB#©^7^ffi«iafil± 300"CW 50 


1 1 -7 9 7 8 8 

4 

TT-fczka&fl&i:*©?-* Wb-ilria©#8¥£<!£j&-f 3fiK# 

A*. fi£^BtC^^->»UAsft^b^<30^-W±©Mi^b 
fc/£8iS«SittT-&»K »B8i:a«i:©{t»** ! ^<, 

«en 0 eeoTffitsiasttTk^^^st-B-rjc^b?-^ 

>*J5KMT^SrgSi: bt, 'J>U<£b 300"Cfet±x g 
SKtt 350°CtU:i:-f -5©#«fc^o 

[0 0 16] *U«Kffcffi*+#fc»S£*«»fctt, IK 
fb^*>MIK#f£iB|llS6#J- 1 fc5%-ra«©Sfe(*<0Cu K 
a«Sffl^fcXttlHl«ft:«fc-3r, ttaSRHIdfttf 3.5 
A, 1.9A (0^2 0*5*^25° s 48° ) <D>ptjL<£ 
* 2 *3fJClHlW #{figT- £ C 
ofco ^©dffi 1.9A (2<9#48° ) i:3.5A (2 0#2 
5° ) OElffScM (h:— Jt^Mffif^ffl© 
^©ax.T-aStN dffiA* 1.9A (48° ) ©@#fiS!© 
§iS (hT— # N dffi# 3.5A (25° ) ©EUriSS 
©S£iK {C^fb l/HMJLt-CfcSfcS, SI 

^*^M?^ffl* s igK)e.n-5o $€>t:tt, dffi 1.7 A 

(2 0^55° ) 1.5A (2 0*^63° ) W»St8 4i 
i:*s.t»3SfS b^o 

[0 0 17] ±IBIlI*rtt3SftJ±fc3tj|Mif^ffl4:(Z)M« 
tt, ^«-k:tWi<D|giittk:j;4t©i:«lSEgr*v4o 

fiStc S.SACSP^Pl^^^bSIfl]^©^* 5 !!^^^ 
(101) (dffifcU^T 3.5A) feW© || bTI±*£ 

{*^^ffl* s ^bV>©(CWb. ^B^CDSa^X^Hl^f 

^* — >€5*-f fcOttSMB (101)*(p]i: (200) (ditfc 
*J^T 1.9A) *l^t©ie«4fcyt9>^A«fijlfcn*C 

[0 0 18] «ei,\ *5^fc»Yb^-^>«EK©iat:(t>ia 

■B-x BMb?-^>«J»©afflS«fc:3tU 4>IBB#f*J«© 
fiW*36» ; F»t:J;»JiT-6iHU^'5«t-5tffl*T^ Mil* 

So 

[0 0 19] 

[Hifef^j] 

mm, (§ 3.6m©#v;*#«#8m©;£KT-aiBE8<Jfc:Sftix 
tV^7D- lTx ^U2 0tKDft 

«JS3*6 1.5mT*«©»H«ll4rtTf*©A!)Pf4-3e 
tc, CVD fi£JMyX;u5$:7^v^®±15mm©i«^t-fe^ h 
bfco C©<£g-e©^7^«tBiaatt@^SKtf-C-SiJ^ 
bT 570~ 580°CT-&ofc 0 

[0 0 2 0] MmsZMZXT>l<7.WlX-. gB«©4»»C 
tt 180*C©S»«li*:^--f ;i/*smB$»K^n, yXAfflii^ 
{Cffl-r-5TH©^HiaS4 200°C~ 220°Ctc{&Jffll bT& 


5 

OOmmTr, Z<Dm*mmt$,£&te? Z tifiXZZo 
[0 0 2 1 ] fi'^^Af h7-f vrn^j/ K£ 100 
"C C * JR U 1 80°C C ?M b & «7>200nL©gfi? 57h 
LX 2ttj8jg©&£U7 1 >u;*gi§©4'{c 
^240g^7"b-Lfco *^>UX^i§©— Mg©|ig 
Ktt i80T©?&?J|#;fr^;u#riifc£;j-u xru— £*xfc 
5=- * Wb-&«i£gs£Si i:%?t ^g§© US □ffl!JiE i S7!p £ 

[0022] m^titz.mm± i&o°ciz^m^tzm$- 300 

nKD^tM^Ltz^ 180°C*{Sofe$*CVD 
X;i/5©RfcffiL;* V y h 6{C2i£>*v JJ^Z.±lzW.tttt 

§ ffl U fe^* S^li^ C - 60°Cf & o tzo X=§fiK 
#<D#ffifcitH»±^ &ftttl2kPa , 7-*Wbd*!lltt4kP 
a „ *^-0.001kPa-?rfeSo 

[0 0 2 3] m Ztitzl}? X(D&mffiC>ft?tB.M&frt> 

n=2.38, D = 135nmT-fe-3fc 0 SfcXi^iajf^ST- C 
uKai&jjk ffi*50kV, 200mA© Xj&£ffll,v AW^2° 
~, SMftSK 5 0 $8i!tX 

^^1/2" -C»l5eLfcttSk 1212 CAD K^lTJ;? 

HUaHldffiCiH-*-^ ifc* 3.5A, 1.9A, 1.7 
A, 1.5A (Htfrft 2 0#ffe^25° , 48° , 55° , 63 
° ) (Dl&W^-fmZltQ : 2 : 1 : l-e®$r*f«fl* 

"C o 

[0 0 2 4] &:fc\ SiJt, i/7^MC7i-^- t?*gli 
£«Bffl &7> L T U * © £ o U X © X ifcglslffr ^ 

*§ll©;fe^(101) „ (200) . (211) , (204) EJCi-sm 

[0 0 2 5] C(D*7^^ JIS R 3221£*cH-iT, ^ 
— ^-aSSSgST- 2000^ U H5^©iSiii^^b^SiJ^ 
bfetc^ 3.2%i:, +#&tt;&3&a#&.5Ci;#si 

[0 0 2 6] *fc, -©#^* 100X 100mnCl£;tU'f 
>K (l£3i£) ©*tiiu 1.2mm/sec. ©MJS"e?l± 
K<b^^>^flM±tc^S^-«i-fc 0 C©*®{c*$:® 
TU *Sg©tt;*ttffl£ffli^ieJiU &83tfi£iWJLfe 
7j<©JgM£liift30 o T-j&ofco C©«S(c^ 
Hi^VT-T- 0.5mW/cm 2 <DK^.|ft«RM}b« ZmrS'&W 
tf«8i^£Si|5i:8 0 fcffiTU * U-f >m&ftffit!ix 

K¥tt&iz&mM®m$i.ytmB.mm5%, 440n 
[0027] xwT©th®T-3R»fe^b^^ ><nmmm 


(4) ^ggsp 1 1 -7 9 7 8 8 

6 

SUP 135nmxg«t8£a«8m/min.-^fi£BI:R£ 600mm 
= 1.8/*m /min. 

■c*d, i*T(Dmnx'&tt>tzi$.m®)mit. 

mm 135nmXj£flgfflJ8(3.2mx 8m)/min. xTi0 2 (7^- 
t" mm3 . 84 -=- 1 000 -=-Ti 0 2 #^S80 -=- ( «i|£S240g/mi 
n.4- Ti7JV3^>r7>^S284) = 19.6% 

[0 0 2 8] CHfiS0J-2 3 HlffitfiJ- 1©^*^.^ 
10 h7^f V7D^^ KCDtt&ft&Sa lOOgi: U /X 
;U©(4g*^^X 2©tBDtt«JS3^?> 4 OmTfitl 

to c©teMT*©7^7^a«©iaatt 390~ 4oo°c-e$) 
^>feo c©H#©s^7?x*©^^>'fb-&D©7>fftttt» 
±1.3kPaT-fet), 12kPa , *7>0.001kPa-efe-5 o 

[0029] f#^nfe^7^©«jKfflMtt>(p?., m©s 

#f*n=2.35> ffl[JPD=45nmT-$>0, pT?S*«ISW^30 
±«S 440nnu %mmm5%X'&r,tz 0 ^BM©XijSl 
HJff^l^M^J- l|B]«ltc^-rsi:. BI2 CBD tc^-r 
J:-5fc N ^fflr^ddfiiAs*^ 3.5A, 1.9A (IH#r*i 
20 2 6>*s*^25° , 48" ) OIhIWIIIA*, ^tT-^jSE^Jtl 
0 : 3T-SifgT-#fc 0 
[0 0 3 0] CCD^eDdcfflQfifta 0.6//m /min.. fiKM 
^Iil5.7%-C$>ofeo XC©7^^^©7t7g<4^HSfi0U 

- 1 trntfirnxM^zt, mtt-mmMiof%r$'&(Di&M 
zttfim%&x-gfz<, 

[0031] cmmm- 3 d hje^j- 1 ©cvd j x^<d 
ffi^xmizmt&£-&xi) j ?-&<Dmmtecvi) 

30 [0 0 3 2] 7'^^-'i7AT-fe5 L ;i/T-fe h^-— h (B* 
flS^jg* («) S> ^— bA7;K) * N St> 280g^ 
*&#5£Stft!£§IMtC £ fcoT 700nL/7>©^i:*^rtS 
emmO^^VU^E^T-^jibfco iE^ttj^ffl2m©® 
HT•!tgi^tltfc:#l^T 220°C©|fft£ltM-'i' ^Uffl't'CiS 
jfiLTfetl. ^"-f ^/^^feJtfe^li 220°C7';v^- 
Vh>ib^(Om%tQ^(Dm.&%frtte'>X&*), Ztl 
%%itzlzmVtzCVd yX;u©Rfe^ttlL^ U y 

[0 0 3 3] C©t»t«§T^#?>tlfe*7^©^8i®{BySI* 
40 ^tt 9.5%, flI©B*f*n = 1.6K BU?D =67nmt:fe^ 

tzo mffi*>t>\zxu®mmtm%zx ztzfr-otzifi, 

v iM ©^^j70nm©Kfb7';i/ ^ r: r> A^^Silg-C- # 
[0 0 3 4] ftCKSft ^>yX;UT-|5lB#t^560iJ-2(Bi 

14%, 3E$!fi 500nm, *"M$i6a 3.5%Tfeofe 0 tpfflM 
Vr^mx& Z>mh7)V ^ *j ATlfeKW^-CSW*^ 

[0 0 3 5] C©«BM©X^IU#f^»±^ite0i>J- 2 tJS 
50 ^-iStLT^fco C©*7^©7tM^«lftg*SISS^J- 1 


(5) 

7 

it 3° , i ottNftci*i s tmxi&.-tfifo±L, &^it 
[oo36] c**«-o nmmi tisi>T, 

lit. c<Dm<D&i&fr<Dftmmm±. mmm 36kp 
[o o 3 7] mhntzii?x<Dmm<Dftytm.mmiy>t> io 

n = 2.38, D= 140nmT-*ofe o ^fcX^HslST^gT-^ 
1 4:H*fc:«^UfclS*» SI^Bldfiitcfc^T, 
3.5A, 1.9A. 1.6A, 1.4A {Mtfft 2 0#5fe 
❖25° , 48° , 55° , 63° ) ©&B£ tf— £i« £tfc 8 : 
3:1: ltrlUW^fiil^^fco 
[0 0 3 8] C©#^X£, JIS R 322HrS^^ts ^ 

-^-wist 2oo®jss#iu m'&<nmm^%ifc*m%. 

fg£*tfe 0 20 
[0 0 3 9] Sfc, C©*f^^ 100x lOOmmnS^-H' 

'^H-SOLfctc:^, **M8 9 0.5mW/cm 2 " 

ttfcJStttU 10B$F^?tfS$!i!£j£«'JSi:3 o (cffiT 

[0 0 4 0] C©3tf^^©**«H4tt«BIBB«nr«3l6lt 
Kit*3596, ±&5 440iuu *iJ«Wft21XT!» t), iSi® 

m2%-c-mmm- 1 fc«jsra*-c*ofc 0 

[0 0 4 1] CggiSM— 5 3 SIS60IJ- l©^*Wb-£<83 30 

40g£U ?-4'>fb-&1»©*5»*E!l©fflPTfi^-r* 3 

00nL©^i: -^tcS^-30 o C©^1000nni*ri-& b 

£j0.25kPa-t-&f), &fR4kPa . *53-0.04kPaT-fcS„ 

[0042] mhntci3^*<Dte.mm<Dft%BLMm> 

BI©JB«f*n=2.37, flgJ9D=20nB-C&iK nT«3fe 
I8&am8& 430nm, $HRM&19%-r&ofc 0 

MS[©x^ii«T*iijsfii»j- immzmfeT&iL, mmm 
mmdmtm* 3.sa, i.9a (0^2 0^*^25 40 

° , 48° ) ©Bllfi^^ #S£tt9 : lT-^-C^fco 
[0 0 4 3] d©t #©J5ESMMStt0.27//m /min., fig 
M®)*ttl7.4%-r-feofeo *fcC©3tf^^©^?Stt4ll 

[0044] cttstCT- n ya-bX5>xmm&ffi(D 

m- 1 £:l§Hi©CVD J yOU£-tz y h j|fi£0"J- 2 £Ir] 
tB©£{*T% {SLzk#fftt0.5kPafc£&«fcoK7j<3&m£ 50 


1 1 -7 97 8 8 
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260°C-C-$)ofeo 
[0 0 4 5] mbtltzU? X<D&mffi<Dtt?tB.®&1i> 
*>> )^©jS*f*n=2.28T-feO, =20nm"C$>o 
fco &BiS£K£JlS R 322i(cS-3i*^-^-l£&£fTo 

[0 0 4 6] SfcX!^Ill9fffl^T-tt, El 2 
t<t9t> ttaffiHHRdett 1 3.5A ([n]#rfl2 0=25 
° ) ©«tt*-5 liTMHB-eSfci* SRIffildfigtf 1.9A 

(HI#t£|2 0#48° ) , iJj;t5^©ft6©II]«T^{i6i^T- 

[0 0 4 7] £©#9*©3te««Mt6SSSJlg0!i- 1 tm 

[0048] mmmmzitAmm^tsm^S' 

>©**--;Hb*Ji«U ^©»ST-figSMPB^30^{cti 
KIRffi ta«©^^|fil tmrtzmBKDtttmtX b&ffit 

[0 0 4 9] Ctt««- 2D gOfi«- 1 t^5^^T, 

Wb-gr^fc^-^A^ h7ih*-> ^©«$& 
IS: 300 g/^ 200nL/^ ^20nL/^-i: LX 

[0 0 5 0] C©B$^fiE7>©^ff{iK^1.8kPa s 5=-^> 
{b-^tJ 13kPa, zk^O.OOlkPaT-fe-So 7>3tS^3!pe>{± 
«©a«f*n=2.5K SMJ«JD=42nm-e&^£o 

[0 0 5 1 ] X*gHlffi ; C«fcoT, T±^-4f^iiS^©ll 

1.9A, ^©flfe©tf— ^JiSf^T-^^iP^fco C©^v 
[0 0 5 2] W±© 3 i: ft» 6 ^ ^ >it'£V!)M%<DftE.ti i 

[0053] ctb^j- 3 d nmm- 1 ©«!«*{+ ^bs; 

(B#«S§ <») SS T-50 ) ©20wt%ifi 
<b^5=-U>S^ S^2500g*^7^t|Sl^TX7-U- 
L> *©gft#fl¥(C«fc D^<b^^>BS^figMLfeo M<*fl<] 
tcliXT-b-^gtJ; t)> ^flE90kg/cm 2 l;t^7^E 
± 250nua©^^F* i e)^7'U— U** 5 ?), ;X^S2ra/ 
sec.©3fja-C^7^©itfifi:ifi^©^(pl(c 2.5m^t?a 
806fir<*-y-&#e>;*:ru-u ^7 , u-©HHJ±5 L -»' > 


(6) 

9 

[0054] f#e>*u=#7Xfctx frytzLmmfrbmnm 

#r5£n=2.29, BWD =42nmT-> - 1 i: ISHffc X 

^Hl^CDSgSx SSUffi^KIciffij!)* 3.5A, 1.9A (®«f 
*S2 0#£*25° , 48° ) W^CDE^ttffit^-C^-r, 
dffi 3.5A©H]*f«9©^${icHl 1.9A©®#r«g©g;i* 
012^-C'feofco 

[0 0 5 5] R 3221£ffi^5#^-M-i£ 

&*ft-otzilZ?>, 200 lsllEft<Z>jaji*£{b(2 6.8% 

tD # 9 z tc ttHSSfi^J £ ^ it £ 5 #M«^J^«tgg £ ft 10 

[0 0 5 6] M±<DZtfrt>X7U-mi,z£.r>xm <bix 

[0 0 5 7] 

[191 ] 
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^ boffin * hT*^jg-e# So 
[EB©ia^*iJiH^] 

[01] -jeKBS^S^^LfeeiB&BfffiE-CfeSo 

[0 2] CA3 ~ CC3 fcfc, -SPflim tt««Ci3tt 
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